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ILLUMINATION MODULE OF LIGHT EMITTING 

ELEMENTS 

BACKGROUND OF THE INVENTION 

5 

1. Field of the Invention 

The present invention relates to an illumination module of light 
emitting elements, and more particularly to an illumination module of 
10 light emitting elements utilized in a backlight system. 

2. Description of the Prior Art 

In recent years, so-called liquid crystal display devices using 
15 liquid crystal panels have been widely used as display devices, which 
serve as monitors for image reproducing apparatus or various 
information terminals. 

In general, such a liquid crystal display device uses a passive 
20 matrix type of liquid crystal panel or an active matrix type of liquid 
crystal panel using non-linear devices. These types of liquid crystal 
panel are not of the self light emitting type, and so they require an 
illumination light source to form a visible image formed on the liquid 
crystal panel. Liquid crystal panels are divided into a transmission type 
25 and a reflection type. In monitors for information terminals, the 
transmission type of liquid crystal panel is widely used for the purpose of 
high-luminance and high-contrast display, and for this purpose a 
backlighting illumination light source (hereinafter referred to as a 
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backlight) is installed on the back of the liquid crystal panel, and a 
visible image is formed by modulating light from this backlight to form 
an image on the liquid crystal panel. 



5 FIG. 1 is a cross-sectional view illustrating an example of a 

conventional liquid crystal display device provided with a transmission 
type of liquid crystal panel and a backlighting illumination device, i.e. a 
so-called backlight, associated with an illumination source of light 
emitting diodes. The conventional liquid crystal device has a backlight 

10 stacked on the back of the transmission type of liquid crystal panel, and 
is constructed to modulate, with an image formed on the liquid crystal 
panel, illumination light which is emitted from the backlight and which 
passes through the liquid crystal panel. The modulated illumination 
light is caused to exit toward the observer side of the liquid crystal panel, 

15 thereby making the image visible. 

Specifically, this kind of liquid crystal display device is 
constructed in the following manner, as seen in FIG. 1 . In a liquid crystal 
panel 1, a liquid crystal layer is clamped between two transparent 

20 substrates 1A and IB, and polarizers 1C are respectively provided on the 
observing surface side and the back-surface side of the liquid crystal 
panel 1. A backlight module 3 is provided, which includes an 
approximately rectangular transparent light guide 2 and a light source 
3 A formed of an illumination module of light emitting diodes installed 

25 along a light-incident surface of the light guide 2. This backlight module 
3 is provided on the back surface of the liquid crystal panel 1 . Light from 
the backlight module 3 is deflected toward the liquid crystal panel 1 at 
an intermediate position, while being propagating in the light guide 2, 
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and illuminates the liquid crystal panel 1 from the back surface thereof. 
A light scattering area 10 formed by dot printing or the like is provided 
on the back surface of the light guide 2. 



5 Furthermore, a reflector 4 for totally reflecting light which has 

existed from the light guide 2 on the back- surface side thereof and for 
returning the light to the liquid crystal panel 1 is installed on the back 
side of the light guide 2. Such a backlight 3 is stacked on the liquid 
crystal panel 1 with a light quantity distribution correction member 
10 such as a scattering film 12 or a prism plate (not shown), being 
interposed therebetween, whereby a transmission type of liquid crystal 
display device is constructed. 

FIG. 2 is a schematic side view of the illumination module 3 A of 
15 the light emitting diodes, which includes a printed circuit board 30, a 
one-dimensional array of light emitting diodes 31 and a plurality of 
resistors 32. The light emitting diodes 31 and resistors 32 are inter- 
disposed on the surface of the printed circuit board 30 toward the 
light-incident surface of the light guide 2. However, when the light 
20 emitting from the light emitting diodes 3 A projects upon the light- 
incident surface of the light guide 2, part of the light is reflected back 
and absorbed by the printed circuit board 30 and the resistors 32 
disposed thereon, which results in the loss of light energy. The light 
emitting from the illumination module 3A of the light emitting diodes 3 1 
25 can not be effectively utilized, and adversely influencing the brightness 
and uniformity of the luminance of the backlight 3, and thus the liquid 
crystal display device. 
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Accordingly, it is an intention to provide an improved 
illumination module, which can alleviate the drawback of the 
conventional one. 



5 SUMMARY OF THE INVENTION 

It is one objective of the present invention to provide an 
illumination module of light emitting elements, which can increase 
utilization of the light emitting from the light emitting elements and 
10 therefore improving the luminance of the illumination module. 

It is another objective of the present invention to provide an 
illumination module of light emitting elements, which can be used in a 
backlight system and improving the brightness and uniformity of 
15 luminance of the backlight system. 

In order to achieve the above objectives of this invention, the 
present invention provides an illumination module of light emitting 
elements, including a printed circuit board having a one-dimensional 

20 array of light emitting elements arranged thereon, and a reflecting layer 
on the surface of the printed circuit board having the light emitting 
elements. The reflecting layer provides reflecting means for the light 
emitting elements. When the illumination module of light emitting 
elements of the present invention is used as a lateral light source of a 

25 backlight system, the light emitting from the light emitting elements 
projects upon a light-incident surface of a light guide of the backlight 
system, and part of the light reflected back by the light-incident surface 
of the light guide would impinge upon the reflecting layer on the printed 
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circuit board and reflected back again to enter the light guide through 
the light-incident surface thereof. The utilization of the light emitting 
from the illumination module of the light emitting elements is improved. 
The brightness and uniformity of the luminance of the backlight system 
are also improved. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The objectives and features of the present invention as well as 
advantages thereof will become apparent from the following detailed 
description, considered in conjunction with the accompanying drawings. 

FIG. 1 is a cross-sectional view of a conventional liquid crystal 
display device provided with a transmission type of liquid crystal panel 
and a backlighting illumination device; 

FIG. 2 is a schematic side view of an illumination module of light 
emitting diodes utilized in FIG. 1; \ ^ 

FIG. 3 A is a schematic side view of an illumination module of 
light emitting elements according to a first preferred embodiment; 

FIG. 3B is a schematic side view of an illumination module of 
light emitting elements according to a second preferred embodiment; 
and 

FIG. 4 is a schematic exploded view of a backlight system 
associated with the illumination module of FIG. 3B. 



DESCRIPTION OF THE PREFERRED EMBODIMENTS 



The present invention provides an illumination module of light 
5 emitting elements, which applies a reflecting layer on a printed circuit 
board having the light emitting elements arranged thereon. When part of 
light emitting from the light emitting elements is reflected back by a 
light-receiving surface and impinging upon the reflecting layer of the 
printed circuit board, the light would be reflected back again to project 
10 upon the light-receiving surface. As a consequence, the utilization of the 
light of the present illumination module can be improved. 

The present illumination module of light emitting elements will 
be described in detail in accordance with preferred embodiments of the 
15 present invention with reference to accompanying drawings. 

FIG. 3A is a schematic side view of the present illumination 
module 40 of light emitting elements according to a first preferred 
embodiment of the present invention. The illumination module 40 of 

20 light emitting elements includes a printed circuit board 41 having a 
plurality of resistors 42 disposed thereon, a one-dimensional array of 
light emitting elements 43 and a reflecting layer 44. The light emitting 
elements 43 and resistors 42 are inter-disposed on the same surface of 
the printed circuit board 41. The reflecting layer 44 is applied on the 

25 surface of the printed circuit board 4 1 having the light emitting elements 
43 arranged thereon to provide reflecting means for them. Some 
electronic elements are also disposed on the surface of the printed 
circuit board 41 having the light emitting elements 43 arranged thereon 
and under the reflecting layer 44. The reflecting layer 44 can be provided 

30 on the printed circuit board 41 by a known technique, such as coating, 
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sputtering and printing, or directly adhering on the surface of the 
printed circuit board 41. The reflecting layer 44 can be flexible or 
conductive, whose material can be selected from a group consisting of a 
high-gloss white paint, aluminum, copper, nickel, gold or another such 
5 metal. 

FIG. 3B is a schematic side view of the present illumination 
module 50 of light emitting elements according to a second preferred 
embodiment of the present invention. The illumination module 50 of 

10 light emitting elements includes a printed circuit board 51 having a 
plurality of resistors 52 disposed thereon, a one-dimensional array of 
light emitting elements 53 and a reflecting layer 54. The one- 
dimensional array of light emitting elements 53 are arranged on a 
surface of the printed circuit board 5 1 opposite to the surface thereof 

15 having the resistors 52 disposed thereon. Some electronic elements are 
also disposed on the surface of the printed circuit board 51 having the 
light emitting elements 53 arranged thereon. The reflecting layer 54 is 
applied on the surface of the printed circuit board 5 1 having the light 
emitting elements 53 arranged thereon to provide reflecting means for 

20 them. The reflecting layer 54 can be provided on the printed circuit 
board 51 by a known technique, such as coating, sputtering and 
printing, or directly adhering on the surface of the printed circuit board 
51. The reflecting layer 54 can be flexible or conductive, whose material 
can be selected from a group consisting of a high-gloss white paint, 

25 aluminum, copper, nickel, gold or another such metal. When the 
reflecting layer 54 is conductive, the resistors 52 are disposed on the 
surface of the printed circuit board 51 opposite to the reflecting layer 54, 
which further can avoid short circuit happen between the resistors 52 
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and the reflecting layer 54 . 

The present illumination module of light emitting elements can 
be used as a light source of a backlight system. FIG. 4 is a schematic 
5 exploded view of a backlight system 5 associated with the present 
illumination module 50, which includes a reflecting sheet 524, a light 
guide 520, a prism sheet 55 and a diffusing sheet 56 stacked in 
sequence. The light guide 520 has a rectangular body and at least a 
light-incident surface 521, a backside 522 and a light-existing surface 

10 523. The illumination module 50 of light emitting elements is disposed 
beside the light-incident surface 521 of the light guide 520 for projecting 
light thereupon. However, the configuration of the illumination module 
50 of light emitting elements is simplified to avoid that the drawing of 
FIG. 4 too complicated to be discriminated. Therefore, the light emitting 

15 elements 53 and resistors 52 are not shown in the drawing. The 
backside 522 of the light guide 520 has a pattern for light scattering 
formed thereon to direct light propagating in the light guide 520 to emit 
from the light-existing surface 523. The light guide 520 also can be a 
configuration such as wedge-shaped body, trapezoid body and 

20 symmetrical double-wedge shaped body. Alternately, the illumination 
module 40 of light emitting elements can instead of the illumination 
module 50 of light emitting elements used in the backlight system 5. The 
reflecting sheet 524 placed below the light guide 520 is used for 
reflecting the light penetrating through the backside 522 of the light 

25 guide 520 return to the light guide 520. The prism sheet 55 placed above 
the light guide 520 has a prism surface toward the light-exist surface 
523 of the light guide 520, which is used to converge the luminance of 
the light guide 520 within the range of the view angle thereof to increase 
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the brightness. The diffusing sheet 56 is disposed above the prism sheet 
55 for improving the uniformity of the luminance of the light guide 520. 
The positions of the prism sheet 55 and the diffusing sheet 56 can be 
interchanged. And, a liquid crystal panel 57 can be placed above the 
5 whole backlight system to form a liquid crystal display. When the light 
emitting from the illumination module 50 of light emitting elements 
projects upon the light-incident surface 521 of the light guide 520, part 
of the light reflected from the light-incident surface 52 1 of the light guide 
520 impinges upon the reflecting layer 54 on the printed circuit board 51, 
10 and would be reflected back to the light-incident surface 521 of the light 
guide 520. Therefore, the utilization of the illumination module 50 of 
light emitting elements is improved, and increasing the brightness and 
uniformity of the luminance of the backlight system 5. 

15 The present illumination module of light emitting elements does 

not increase the complexity itself than the conventional one, and it is 
easily manufactured and achieved. When the present illumination 
module of light emitting elements is used as a light source of the 
backlight system, it can improve the brightness and uniformity of the 

20 luminance of the backlight system, and does not significantly increase 
the manufacturing cost. The present illumination module of light 
emitting elements provides economic values. 

The embodiments are only used to illustrate the present 
25 invention, not intended to limit the scope thereof. Many modifications of 
the embodiments can be made without departing from the spirit of the 
present invention. 
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